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Semisitting positionA new patient adaptable dual use soft tissue spreader and cerebellar retractor system designed for use during
surgery of the posterior fossa is described. We found that this new retractor design allowed for excellent
exposure, plus greater freedom and dexterity during the posterior fossa surgery. This novel instrument is an
improvement over the existing instrument, because it provided more force/power transmission from pins/
connectors to the brain spatula via the shorter ﬂexible arm.© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
There is a general consensus that the avoidance of brain compression
and iatrogenicbrain injuryhasbeenamajor improvementofmicrosurgery
[1]. Because itpermits thepreciseplacementof retractorsby thesurgeon in
a way that ensures that minimal pressure is placed on anatomical
structures, the novel customizable cerebellar retractor systemdescribed in
the present report addresses the need to minimize structural injury.
The instrument's core design principle was based on the principle
of achieving easy access and execution over a large range of precise
intraoperative movements. For example, there is no contact between
the retractor and other elements of the operation table, and the
surgeon or the assistant can manipulate it under a microscope.
Hence, appropriate anesthetic and pharmacological management
and aggressive intraoperative monitoring, combined with the use
this advanced surgical instrument allowing for well-judged, less
traumatic brain retraction, should in the future result in less
retraction-related morbidity.Technical descriptions
The system consists of two components. One designed for the
retraction of bulk soft tissues (soft tissue spreader) and another for the
unilateral or bilateral retraction of delicate neural structures. The
soft-tissue spreader performs the necessary retraction of skin, muscle,
and other soft tissues. It is composed of self-retaining, ﬂexible retractorosurgery, Clemens Hospital,
124, 48153 Münster, Germany.
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B.V. This is an open access article uarms that can bilaterally be attached to the system. This feature permits
careful placement of retractor blades during operation of the posterior
fossa. An illustrationof thenewretractor systems is shown in Figs. 1 and2.
The ﬂexible retractor arm is available in lengths of 150 mm and
180 mm, and the tail of the clamping arm is equipped with a holder
positioned at a 30° angle relative to the distal longitudinal axis. This part
is rotatable by 360° in different angles. As shown in Fig. 3, the distal part
of the retractor is designed so that a wide range of brain spatulas of
varying geometries can be attached. This is accomplished by inserting
the desired spatula into the adapter by tightening the knurled nut
(Fig. 3). As shown in Fig. 4, the proximal part of the retractor can be
easily installed on both the left and right side of the spreader.
To change the position of the spatula, only a slight loosening of the
clamping lever by about 90° is required to mobilize the ﬂexible
retractor (clamping) arm. The less the clamping arm is bent, the more
ﬂexibility of the retractor (Fig. 5).Discussion
In 1977, the Leyla retractor, named after his daughter Leyla (Aesculap,
Yasargil, 1977), was introduced by Dujovny et al. [1] and Yasargil [2]. It
consisted of three principal parts: a ﬁxation base, a ﬂexible arm or arms,
and a blade holder. The Leyla mechanical arm comprised multiple
portions, inserted similar to a tulipwith an inside adjustable stainless steel
wire. The arm had two ends. The proximal end (handle) was V-shaped
and was used for skull ﬁxation. It was attached to the cranium or to an
external bar adjusted to the operating table [2,3]. The other end was the
tensor, which was attached to the section attached to the cranium.
This retractor provided excellent exposure and great freedom in
neurosurgical procedures. The retractor could be attached to the bone,
to the bar attached to the operating table, or to the Greenberg–Budde
or Yasargil–Zamorano–Dujovny (ZD) frame [1].nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Self-retaining, ﬂexible retractor arm, attached to the soft tissue spreader
unilaterally for retrosigmoid approach. Fig. 3. The different size of spatula can be inserted into the adapter by tightening the
knurled nut.
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this traditional system and found it lacking, particularly during
posterior fossa surgery in the semi-sitting position. First, the length of
the ﬂexible arm or arms often limited the surgeon's hand freedom of
movement under the microscope. Second, it was not easy for the
surgeon to access the distal end (handle/pin) of the arm after
adjusting the external bar to the operating table in the semi-sitting
position. A solution to these problems was to attach the Leyla
retractor to the Budde frame, however, this was not possible in the
semi-sitting position [3].Fig. 2. Self-retaining, ﬂexible retractor arms, attached to the soft tissue spreader
bilaterally for telovelar approach.The other system that we previously used was the Apfelbaum and
Gilbach (Aesculap, Tuttlingen, Germany) version of the cerebellar
retractor, for exposure to the trigeminal, facial, and other caudal
cranial nerves. As in our newly designed retractor, the self-retaining
subcutaneous feature of these retractors provided an extra margin of
safety during microsurgical procedures [3]. This retractor had a total
opening of 114 mm, a total length of 178 mm, and a ﬂexible arm
length of 241 mm [3,4]. However, we found that the length of the
ﬂexible arm, namely 241 mm in the Apfelbaum retractor compared to
150 mm and 180 mm in our new design, made it unsuitable in some
situations for microsurgical procedures. We believe that our novel
instrument improved the existing Apfelbaum retractor system, by
providing more force and power transmission from pins/connectors
to the brain spatula, because of the shorter ﬂexible arm (241 mm inFig. 4. The proximal part of the retractor can be installed on both left and right side of
the spreader easily.
Fig. 6. The intraoperative use of cerebellar retractor for right-sided retrosigmoid approach.
Fig. 5. To change the spatula position only little loosening of the clamping lever by
about 90° is required to mobilize the ﬂexible retractor (clamping) arm.
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newly designed retractor).
The newly designed cerebellar retractor system maintained expo-
sure of the posterior fossawhile ensuring aﬁxed position in relationship
to the patient. This feature enhanced the surgeon's ability to operate in
and around the posterior fossa or cerebellopontine (CP) angle.
To minimize the chances of structural injury, the precise placement
of retractors, under the direct control of the surgeon, ensured that
minimal pressure was placed on anatomical structures. In a posterior
fossa approach, however, the systemmust also be capable of retracting
skin and paraspinous or suboccipital musculatures. The new cerebellar
retractor combined the dependable retractionof soft tissue,with precise
movement and manipulation of the neural elements.
Although most current retractor systems possess the necessary
accuracy needed for cerebellar retraction, the position of the retractor
system relative to the patient could change during surgery. Patient
movement can lead to an unpredictable increase in the risk of injuring
vital anatomical structures [1,3]. The new design also considered this
additional risk, by providing a dual layer of protection, both by
allowing a greater range of intraoperative movements and by
designing the instrument so that it did not contact other elements
of the operation table. This was a critical protection feature missing in
most existing systems.
Lowering the risk proﬁle of a retractor system required a
completely new engineering approach, which resulted in the novel
design described in the present report. Furthermore, we have found
this retractor system to be particularly useful for surgery of the
posterior fossa in the semi-sitting or prone positions.
One of the most common surgical positions used in Europe for
posterior fossa surgery is the semi-sitting position. This position has
several advantages compared with the prone position, especially for
surgeries of large and vascularized tumors in the posterior cranial
fossa and cerebellopontine angle [4]. We believe that our newly
developed retractor is particularly suitable for this surgical position
because of the technical details previously presented (Fig. 6).
The senior author in this report used this retractor in more than 100
skull-based operations, and found that it may improve management of
posterior fossa tumors, particularly when using the retrosigmoid
approach for vestibular schwannomas of varying sizes and lesions
such as a medulloblastoma and ependymoma in the fourth ventricle.
The key advantage of the newly designed retractor was that it
allowed the surgeon to safely perform a great range of intraoperativemovements without contacting any part of the operating table, using
shorter and ﬂexible arms with more power/force transmission. Our
new design therefore provided greater freedom of action without
compromising surgical objectives and patient safety.
There is general consensus that surgical access to lesions of the
fourth ventricle is challenging. The traditional approach has been the
transvermian route, but anatomical ﬁndings have indicated that the
telovelar approach provided a signiﬁcantly greater working area and
superior access to lesions at the lateral aspect of the fourth ventricle and
to lesions of the foramen of Luschka, compared with the transvermian
approach [5]. Thus, the use of our novel patient-adaptable retractor
system bilaterally facilitated the exciting possibility to safely separate
the cerebellum hemispheres, in order to expose the lateral aspect of the
fourth ventricle and lesions of the foramen of Luschka.
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